K-ras oncogene silencing strategy reduces tumor growth and enhances gemcitabine chemotherapy efficacy for pancreatic cancer treatment.
Pancreatic adenocarcinoma remains a fatal disease characterized by rapid tumor progression, high metastatic potential and profound chemoresistance. Gemcitabine is the current standard chemotherapy for advanced pancreatic cancer, but it is still far from optimal and novel therapeutic strategies are needed urgently. Mutations in the k-ras gene have been found in more than 90% of pancreatic cancers and are believed to play a key role in this malignancy. Thus, the goal of this study was to investigate the impact of k-ras oncogene silencing on pancreatic tumor growth. Additionally, we examined whether combining k-ras small interfering RNA (siRNA) with gemcitabine has therapeutic potential for pancreatic cancer. The treatment of tumor cell cultures with the corresponding k-ras siRNA resulted in a significant inhibition of k-ras endogenous expression and cell proliferation. In vivo, tumor xenografts were significantly reduced with k-ras siRNA(GAT) delivered by electroporation. Moreover, combined treatment with pSsik-ras(GAT) plus gemcitabine resulted in strong growth inhibition of orthotopic pancreatic tumors. Survival rate was significantly prolonged and the mean tumor volume was dramatically reduced in mice receiving the combined treatment compared with single agents. Collectively, these findings show that targeting mutant k-ras through specific siRNA might be effective for k-ras oncogene silencing and tumor growth inhibition. The improvement of gemcitabine-based chemotherapy suggests that this strategy might be used therapeutically against human pancreatic cancer to potentiate the effects of conventional therapy.